EXHIBIT A 

CLUSTAL W {1.7) Multiple Sequence Alignments 



Sequence format is Pearson 

Sequence 1: PF0148_3CPA_SEQIDNOl 289 aa 

Sequence 2: gi4583152 282 aa 

Start of Pairwise alignments 
Aligning. . . 

Sequences (1:2) Aligned. Score: 99 
Start of Multiple Alignment 
There are 1 groups 
Aligning. . . 

Group 1: Sequences: 2 Score: 3912 

Alignment Score 1827 

CLUSTAL- Alignment file created [baaTpaykK. ,aln] 
CLUSTAL W (1.7) multiple sequence alignment 



PF0148_3CPA_SEQIDNOl 
gi4583152' 



MSGFSTEERAAPFSLEYRVFLKNEKGQYISPFHDIPIYADKDVFHMWEVPRWSNAKMEI 

STEERAAAFSLEYRVFLKNEKGQYISPFHDIPIYADKDVFHMVVEVPRWSNAKMEI 

******* *** * * * * ***************************************** 



PF0148_3CPA_SEQIDNOl 
gi4583152 



ATKDPLNP I KQDVKKGKLRYVANLF PYKG Y I WNYG AI PQTWEDPGHNDKHTGCCGDNDP I 
ATKD P LNP I KQD VKKGKLR YVANLF P YKG Y I WNYG A I PQTWE D PGHNDKHTGC CGDND P I 
************************************************************ 



PF0148_3CPA_SEQIDNOl 
gi4583152 



DVCEIGSKVCARGEIIGWVLGILAMIDEGETDWKVIAINVDDPDAANYNDINDVKRLKP 

D VCE I G SKVC ARGE 1 1 G VK VLG I LAM I DEG ET DWKV I A I NVDD PD AANYND I NDVKRLKP 
************************************************************ 



PF0148_3CPA_SEQIDNOl 
gi4583152 



G Y LE AT VDWFRR YK VPDGK PENE F AFNAE FKDKDF A I D 1 1 K STHDHWKAL VTKKTNGKG I 
GYLEATVDWFRRYKVPDGKPENEFAFNAEFKDKDFAIDIIKSTHDHWKALVTKKTNGKGI 
******* * * *************************************************** 



PFO 1 4 8_3CPA_SEQIDN01 
gi4583152 



SCMNTTLSESPFKCDPDAARAIVDALPPPCESACTVPTDVDKWFHHQKN 
SCMNTTLSESPFKCDPDAARAIVDALPPPCESACTVPTDVDKWFHH- - - 



NQBI Sequence Viewe 



wysiwyg://43/hUp://www.ncbi. nlm.nih.gov.. .gi?^ 




ZGCTCAGG AT£jgSA£TTCCf*£ GCT A£>*G ATCGG ATC C CC GGC£& g^ATTATATAGC TCG ATCGATC1 
frCTCT'TAT IM^^CG^ GGT- l^Jf ATATACACACAC^^r^GCGC|AT^GCA^JK^ATCT^ 



PubMed Nucleotide Protein 


Genome 


Structure PMC 


Taxonomy 




A Books 


» Search Nucleotide 


—□for 








[Go; 


I Clear.; 
Details 1 




—- . : Limits 


Preview/Index 


History ' 


Clipboard: 




1 Display , * default 


Fl show:;:. 1 

-„: < ■^atiauw-- fi.*^' l ^ i : , r/™ 


Jd I Send to . 


™»' Fl. 




■ lll .,.„..„^,.„ „- 





□ 1: AF108211. Homo sapiens cyto...[gi:4583152] 



Links 



LOCUS AF108211 846 bp mRNA linear PRI 14-APR-199S 

DEFINITION Homo sapiens cytosolic inorganic pyrophosphatase mRNA, partial cds . 

ACCESSION AF108211 

VERSION AF108211.1 GI: 4583152 

KEYWORDS 

SOURCE Homo sapiens (human) 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 (bases 1 to 846) 

AUTHORS Rumsfeld, J. , Ziegelbauer , K. and Spaltmann,F. 

TITLE Cloning, expression, affinity purification and characterization of 

polyhistidine-tagged cytosolic Saccharomyces cerevisiae and human 
inorganic pyrophosphatases for differential screening of compounds 
for antifungal activity 

JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 846) 

AUTHORS Rumsfeld, J., Ziegelbauer , K. and Spaltmann,F. 

TITLE Direct Submission 

JOURNAL Submitted (20-NOV-1998 ) Research Antiinf ectives 1 , Bayer AG, P.O. 
Box 10179, Wuppertal 42096, Germany 
FEATURES Location/ Qualifiers 

source 1 . . 84 6 

/ or gani sm= " Homo sapiens" 
/mol_type= "mRNA" 
/ db_xr e f = " t axon : 9 6 0 6 " 
/cell_line="BjAB " 
/cell_type= n B-cell" 
CDS <1..>846 

/note=" iPPase" 
/codon_start=l 

/product= "cytosolic inorganic pyrophosphatase" 
/protein_id= " AAD24964 . 1 " 
/db_xref="GI : 4583153" 

/translation^" STEERAAAFSLEYRVFLKNEKGQYI S PFHDI PI YADKDVFHMW 
EVPRWSNAKMEIATKDPLNPIKQDVXKGKLRWANLFPYKGYIWNYGAIPQTWEDPGE 
NDKHTGC C GDND P I DVC E I G S KVC ARG E 1 1 G VKVLG I LAM I DEG ETDWKV I A I NVDD E 
DAANYNDINDVKRLKPGYLEATVDWFRRYKVPDGKPENEFAFNAEFKDKDFAIDIIKS 
THDHWKALVTKKTNGKGISCMNTTLSESPFKCDPDAARAIVDALPPPCESACTVPTDV 
DKWFHH" 

BASE COUNT 270 a 155 c 201 g 220 t 

ORIGIN 

1 agcaccgagg agcgcgcggc ggccttctcc ctggagtacc gagtcttcct caaaaatgag 
61 aaaggacaat atatatctcc atttcatgat attccaattt atgcagataa ggatgtgttt 
121 cacatggtag ttgaagtacc acgctggtct aatgcaaaaa tggagattgc tacaaaggac 
181 cctttaaacc ctattaaaca agatgtgaaa aaaggaaaac ttcgctatgt tgcgaatttg 
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NQBI Sequence Viewe 



Wysiwyg ://43/http://www.ncbi. nlm.nih.gov. ..gi?val=4583152&itemID=l&view=gbwithpa; 



241 ttcccgtata 

3 01 gggcacaatg 

361 attggaagca 

421 gctatgattg 

481 gatgcagcca 

541 gctactgtgg 

601 gcgtttaatg 

661 gaccattgga 

721 acaactttgt 

781 gctttaccac 

841 catcac 



aaggatatat 
ataaacatac 
aggtatgtgc 
acgaagggga 
attataatga 
actggtttag 
cagaatttaa 
aagcattagt 
ctgagagccc 
caccctgtga 



ctggaactat 
tggctgttgt 
aagaggtgaa 
aaccgactgg 
tatcaatgat 
aaggtataag 
agataaggac 
gactaagaaa 
cttcaagtgt 
atctgcgtgc 



ggtgccatcc 
ggtgacaatg 
ataattggcg 
aaagtcattg 
gtcaaacggc 
gttcctgatg 
tttgccattg 
acgaatggaa 
gatcctgatg 
acagtaccaa 



ctcagacttg 
acccaattga 
tgaaagttct 
ccattaatgt 
tgaaacctgg 
gaaaaccaga 
atattattaa 
aaggaatcag 
ctgccagagc 
cagacgtgga 



ggaagaccca 
tgtgtgtgaa 
aggcatattg 
ggatgatcct 
ctacttagaa 
aaatgagttt 
aagcactcat 
ttgcatgaat 
cattgtggat 
taagtggttc 
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